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Chapter-1 
INTRODUCTION 
Black nightshade (Sulanum nigrum L.) is a member of 
family Solanaceae. Family Solanaceae has about 90 genera and 
2,800 species distributed in both tropical and temperate 
regions. About 15 genera and over 90 species have been 
reported from India. The family contains many useful plants. 
Some are vegetables while the other are important medicinal 
plant and many species are used as favourite ornamental. The 
family Solanaceae are mainly herbs and shrubs and rarely tree. 
The family was included by Bentham and Hooker and By 
Bessey within the Polemioniales where a Hallir considered it to 
be the primitive member of the Tubiflorae and to have been 
derived probably from the Linaceae. Hutchinson including it as 
the primitive taxon of his Solanales together with the 
Convolvulaceae, an order ancestral to his Personals. 
Several species of Solanum produce glycoalkaloids which 
on hydrolysis and removal of sugar residue yield steroidal 
alkaloids with 27 carbon atoms. Solanine and Solasonine are 
widely distributed among the members of the genus. The 
Solanum glycoalkaloids are toxic to animals when injected. 
Like the saponine, they are surface active and haemolytic, and 
possess antifungal and cytostatic properties. Solanum alkaloids 
have close structural and configuration relationships with 
steroidal sapogenins and many interconversions between 
alkaloid and steroids and sapogenins have been accomplished. 
Solanum nigrum Linn is commonly known as black 
nightshade. It is known by different names in different Indian 
languages such as in 
Sankrit -Kakamachi, 
Hindi -Makoi 
Bengali- Gurkamai 
Solanum nigrum is a herbaceous weed 30-45 cm hight 
found throughout India in dry parts, upto an elevation of 
2 , I00m. 
There are three different form of Solanum nigrum Linn. 
Having n = 12 
n= 24 and 
n = 36 
The diploid forms constitute a complex assemblage each 
from different from the other in minor morphological 
characters, and have not directly contributed to the evolution of 
the naturally occurring tetraploid critical morphological and 
cytological analyses have revealed that the tetraploids are 
distinct closely cytology and in the chemical nature of fruit 
pigments, indicating that the tetraploid may be a geographical 
race of Solanum luteum. The hexaploid forms occur mostly in 
the temperate parts and very rarely in the warmer regions. It's a 
household remedy for anthrax pustutes and is applied locally. 
The plant is also credited with emollient, diuretic and laxative 
properties and its decoction is regarded as an antispasmodic 
and narcotic. 
Freshly prepared extract of the plant is effective in the 
treatment of Cirrhosis of the liver and also serves as an 
antidote to spium poisoning. An alcoholic extract of leaves is 
active against Staphylococcus aureus and Escherichia coli. 
Infusions or decoration of the plant after transient 
st imulation, depress the central nervous system and the reflex 
of spinal cord. Small doses increases, and large doses 
decreases, cardiac activity; reduction in blood pressure is also 
evident; in the isolated rabbit ear, vasodilation has been 
observed extracts of the plant affect the rate and amplitude of 
respiration, they have also an effect on the isolated ileum of 
guinea pig. Decoration of the plant may be used for the 
treatment of ascits in dogs. 
Leaves are used in the treatment of Scrofulous dyscrasias, 
and are said to produce diaphoresis when in overdose. They 
also cause nausea, purging and nervous disturbances. In China 
leaves are applied to wounds and sores. The juice of fresh 
leaves is reported to produce dilatation of the pupil. In the 
Phil ippines, the pounded leaves are rubbed on dipigmented 
areas of the body for restoring the pigment. Leaves and tender 
shoots of S.nigrum are boiled in the some way as spinach and 
eaten in many parts of India, specially by patients suffering 
from dropsy. 
Analysis of leaves gave the following values (in lOOgm edible 
material) 
Moisture 
Protein 
Fat 
Minerals 
Carbohydrates 
82. lgm 
5.9gm 
l.Ogm 
2.1gm 
8.9gm 
Calcium 4.10 
Phosphate 70gm 
Iron 20.5mg/100g 
The leaf is a rich source of riboflavin, the values for 
various vitamins present in the leaf are (lOOg edible material) 
Riboflavin 0.59 
Nicotinic acid 0.92 
Vitamin C 1 1.0 mg 
Higher values for vitamin C (20-40mg/l OOgm) have also 
been reported. Berries are considered to possess toxic, diuretic 
and cathaetic properties and are useful in anasarca and heart 
diseases. They are a domestic remedy for fevers, diarrhoes, 
ulcers and eye troubles. 
The component fatty acids of oil are-
Linoliec 46.60 
Oleic 49.73 
Palmitic 1.76 
Stearic 1.88% 
The unsaponifiable matter contains sitosterol. 
Such a valuable plant is attack by much disease like 
fungus, bacteria, nematodes and virus. But one of the severely 
causing disease is virus. Due to this pathogen the plant remain 
stunted, the leaves become shrivelled and deformed and some-
time there is no formation of fruits and seeds due to heavy 
infection. 
In the present study an attempt has been made to identify 
the causal virus on Solarium nigrum (black nightshade) by the 
preliminary studies of identification of plant viruses. 
Scutcui ni Utteratttre 
Chapter-2 
REVIEW OF LITERATURE 
Verma and Lai (1967) Described a sap transmissible mosaic 
disease of brinjal .The virus was also transmitted by green peach 
aphid, Myzus persicae. The virus produced necrotic etching 
symptoms on Nicotiana glutinosa, Nicotiana plumbaginifolia, 
Nicoliana tobaccum var.N.P.3 1,Harrison's special white Burley, 
Chalam, Natu cigarette Vala, Xanthi n . c ,mosa i c mottling 
symptoms on Nicotiana rustica vars.N.S.P 2\A,c-?>Q2,Datura 
metal. Petunia hydrida ,Lycopersicon esculentum and solanum 
nigrum. The virus produced local lesions on Chenopodium album. 
The virus was found to be effective upto 65 °C and had a longivity 
in vitro for 6 days at room temperature (24 *^C). 
Orsenigo and Zitter (1972) listed eight viruses of 10 crops 6 
major weed hosts are Solanum nigrum, Bidens pilosa, Melothria 
pendula, Commelina spp., Physalis sp. and Lepidium virginicum 
and 4 minor weed hosts are briefly discussed. Both crop and weed 
host plants may be eliminated with 2,4-D or fenoprop applied as 
foliage sprays; contact herbicides may be used close to sensative 
crop plant. 
Mariappan et al., (1973) inoculate the virus from Solanum 
nigrum into Capsicum annuum symptoms appeared in 17-26 days. 
Aphis gossypii. Aphis craccivors Aphis nerii and Myzus persicae 
were all vectors, the first being the most efficient, on heating 
infected sap at deg. C for 10 min. or storing in vitro at 23-28 
deg.C for 5-8 hrs it lost infectivity. The dilution end point was 
between 12-2 and 20-2 of 66 plant spp. inoculated only 12 were 
susceptible. 
Cirulli and Alexander (1975) observed the pathogenecity of 
isolates of tobacco mosaic virus (TMV), obtained from Solanum 
nigrum, tomato, tobacco and pepper from central and southern 
Italy was determined on white Burely tobacco differentials and on 
susceptible tomato plant and on tomato varieties and lines 
homozygous or hetrozygous for the genes Tml, Tm 2 and Tm2a. 
The TMV isolates were grouped into tomato, tobacco and 
tomato+tobacco types according to the reactions induced on white 
Burley. The isolates were divided into 4 groups according to the 
reactions induced in the heterozygous nearly isogenic lines of 
Craigella possessing the gene combination of Tm 1/+, Tm 2/+, Tm 
2a/+ and Tml/+Tm2/+ and on the susceptible variety Craigella. On 
the basis of the reactions induced in the homogygous variety 
Marbaci ( T m l / T m l ) , Perou 2 (Tm 2/Tm2), Marmor 4(Tm 
2a/Tm2a) and 801 (Tm 2a/Tm 2a) and in suceptible variety 
Marmande, the isolates were divided into 5 groups. 
Karma and Dubey (1976) reported that the affected Chilli 
{Capsicum annuum) plants were dwarfed and flowering was 
delayed. Symptoms included typical leaf mosaic mottling, 
puckering, blistering and small leaves, fruit surfaces became 
uneven and fruit set was poor. The virus (sap inoculation) 
production systemic symptoms on tobacco, Nicotiana glutinosa 
and Nicotiana rustica and local lesion on Datura metal. 
Phaseolus vulgaris and Chenopodium amaranticolor. It did not 
infect tomato, eggplant, Solanum nigrum or physalis sp. The virus 
remain infective after 10 min at 85 deg. C but not 90 deg. 
dilution end point was between 1:100000 and 1:200000 and 
longivity in crude extract was > 2 week, and in purified 
preparation > 16 weeks at 5 deg. Electron microscopy revealed 
rigid rod shaped particles 230 nm xi7nm. Serological tests 
showed the virus to be related to tobacco mosaic virus and it has 
been tentatively named TMV-Pantnagar str. 
Naqvi and Mahmood (1976 ). Observed the effect of brijal 
mosaic virus on water absorbtion efficiency in egg plant and 
tomato roots. Inoculating young egg plants cv.Pusa purple long in 
the egg plant mosaic virus reduced water uptake by 17 and 33 % 
after 10 and 30 days respectively compared with non inoculated 
plants, shoot and root growth were also gently reduced. 
Khanna and Rathore (1977) found three varieties of Solanum 
nigrum (diploid, tetraploid and hexaploid) contained significant 
amount of diosgenin and solasodine, from 0.4 to 1.2% and 0.091 
to 0.65%, respectively. The maximum amounts of diosgenin 
(1.2%) and solasodine (0.65%) were found in the diploid variety. 
Wilson et al. (1981) when Solanum nigrum plants, 
artificially inoculated with tomato yellow leaf curl virus, 
developed a yellow vein mosaic on the leaves. Naturally infected 
Solanum nigrm plants were observed in and around tomato fields 
in Iraq. Bemisia tabaci transmitted the virus from infected tomato 
plants to Solanum nigrum. 
Roychoudhury and Basu (1983) when crude an steroidal 
glycoalkaloid was extracts from aerial parts of flowering and 
fruiting plants of Solanum nigrum and fruits of Solanum 
khasianum inhibited tobacco mosaic virus and sunnhemp rosette 
virus in inoculated test plants. Solasonine and solamargine were 
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identified in the active fraction. The level of activity in extracts 
varied with the stage of growth. 
Migliori and Marzim (1985) on the basis of biological tests, 
mechanical and vector transmission and electron microscopic 
observation of typical particles, a virus isolated from globe 
artichoke, Solarium nigrum and soil in Brittany was identified as 
TRV-artichoke str. Infection of Solarium nigrum a common weed, 
occurred in 18 out of 40 plants tested. The virus appears to be 
widespread in agricultural soils containing the vector Trichodorus 
primitives. 
Piccirillo and Tonini (1988). In the summer of 1989, 
samples were taken in Burley tobacco fields in Campania, South 
Italy from plants showing symptoms of mosaic leaf distortions 
and stunting. The disease showed a chess-board spatial pattern, 
with fields almost totally infected besides fields nearly virus-free. 
In the majority of samples both cucumber mosaic cucumovirus and 
potato Y potyvirus were detected 2 isolates CMV and 3 strains of 
PYV were differentiated PYV strains showed the same biological 
and serological behaviour of those found in the same area in 
preceding years. The 3 strains were characterized by their 
reaction on flue-cured tobacco lines resistant and susceptible to 
II 
the nematode Meloidogyne incognita CMV isolates were 
differentiated by serological properties and by the response of 
tobacco cultivars. Datura sp. and other hosts to inoculation on 
slab-gel electrophoresis the 2 isolates gave identical RNA 
patterns. PYV was found only in wild Solanum nigrum. CMV was 
found in Papaver sp. in spring in Amaranthus sp. in summer and 
in Mercurialis annua in winter. It is concluded that field pattern 
of the disease does not support a major role for aphids in virus 
spread in tobacco. 
Mc Daniel and Tsai (1990) prepared a polyclonal antiserum 
to partically purified virions of PCTV, a provisional member of 
the geminivirus group. The PCTV virions were detected by double 
antibody sandwich ELISA in lettuces, aubergines Solanum nigrum 
and tomatoes, as well as in the treehopper vector Micrutalis 
mallei/era. Indirect ELISA tests showed a relationship between 
PCTV and beet curly top geminivirus. Nucleic acid extracted from 
partially purified PCTV virions was digested by DNase 1 but not 
by RNase A. 
Walkey (1992) gives a details of Cassia severe mosaic 
potyrivurs isolated from the common weed Cassia occidentalis in 
Yemen and Ethiopia, which had a very restricted host range in 
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infecting only Nicolia clevelandii among the common test plants 
was transmitted by Myzus persicae in a non persistant manner. 
Another virus, provisionally named tomato mild mottle potyvirus, 
was found at only 1 site in the central highlands of the Yemen 
causing mild mottle and slight stunting of tomato leaves, stunting 
and distinct mottle of Solantim nigrum and stunting with 
interveinal chlorosis of Datura stramonium. Various symptoms 
were induced by inoculation of Capsicum spp., Nicotiana spp. and 
Chenopodium amaranticolor. The Virus was transmitted by Myzus 
persicae in a non persistent manner and had flexuous particles c. 
719 nm long. Neither of these viruses was serologically related to 
any of a large number of other viruses tested. 
Raj-Kumar et al. (1994) carried out an experiments during 
1992-93 and 1993-94, Lentil mosaic virus (LMV) was transmitted 
mechanically, by insects grafting seed and dodder {Cuscuta 
campestris). Almost 100% LMV transmission was achieved by 
grafting. Through seed, LMV was transmitted in Physalis minima, 
solanum nigrum and Nicotiana plumhaginifolia (1.17, 2.20 and 
4.70%, respectively). Of 10 aphid species tested, LMV was 
transmitted by Myzus persicae, Aphsis gossypii. Aphis fahae, 
Aphis malvae and Aphis nerii. 
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Nasser (1994) studied the relat ionships between aphid 
vectors, weed hosts and spread of cucumber mosaic cucumovirus 
(CMV) under field conditions at the Assiut governorate , Egypt. 
Flying aphids were trapped twice a week using yellow water pans 
placed in a cucumber field from the emergence of plants until the 
ripening of fruits. Aphis gossypii was the most abundant aphid 
species followed by Aphis craccivora. Maximum infestation 
reached 25% and 10% in cucumber planted in mid-April and late 
July., 1992, respectively. It was only 2% in cucumber planted 
early March 1993.A significant positive correlation was found 
between the density of Aphis gossypii, Myzus Persicae and Aphis 
craccivora and trap plant infestation . During 1993, 9 of 25 weed 
species collected from cucumber fields, canal banks, waste areas 
and orchards carried CMV. Beta vulgaris ,Cichorium endivia, 
Euphorbia pelpus, Hipiscus trionuni, Nalva parviflora, 
Portulaca oleracea and Solanum nigrum were the main internal 
sources of the virus in cucumber fields, Sonchus oleraceus and 
Xanthium slrumarium served as external sources. 
Bedford (1994) carried out pot experiments in the UK, the 
'B' isolate of Bemisia labaci (obtained from glasshouse infestation 
of Solanum nigrum in Florida in (1991) was found to feed on and 
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colonise many crops (turnip, swede, cabbage, lettuce, carrot, 
sugarbeet, garlic, onion, pea, oil seed rape, French bean 
[Phaseolus vulgaris], broad bean [faba beans] cauliflower, sweet 
pepper [Capsicum], marrow, tomato, potato and cucumber) grown 
within Europe and in some cases induce phytotoxic responses. 
Some crops were also found to be susceptible to infection from 
Bemisia tabaci transmitted germini viruses that were already 
endemic to other global locations. 
Abdel-Salam and Thomas (1994) A geminivirus transmitted 
by this whitefly and designated tomato greenhouse whitefly-borne 
virus (TGWFV), was isolated from the tomato- growing areas of 
Prosser and Yakima, W.A., and in Harmiston, or this being the 
first report of economic damage caused by T.vaporariorum in the 
field. Infected tomato to plants show chlorotic spots, epinasty and 
intervinal yellowing on developing leaves. Upward leaf curling is 
induced. Later on older leaves and plants are usually stunted. 
TGWFV was mechanically transmitted to the plants in the 
chenopodiaceae, Leguminosae and Solanaceae, causing systemic 
infection. Local lesion and/or systemic necrosis and leaf curling 
were caused on inoculated Nicotiana debneyi and potato. Solarium 
nigrum appears to play a major role as an alternative host for 
15 
TGWFV. This virus was serologically related to an American 
isolate of beet curly top intergeminivirus and an Egyptian isolates 
of tomato yellow leaf curl bigeminivirus. 
Budnik, et al., (1996) survey of 3 pepper {C.annuum) 
producing region in Kwazulu-Natal, South-Africa (using ELISA) 
identified potato Y potyvirus (PYV) as the predominant cause of 
viral disease, with cucumber mosaic cucumovirus playing a major 
role late in the season in 2 of the regions. Both viruses infected 
several weed species and although tomato spotted wilt tospovirus 
were present in some weeds, it was not found in any pepper 
samples Nicandra physaloides was an important reservoir of PYV 
on 1, south coast farm and Solanum nigrum which appeared later 
in the season, served as another reservoir providing a continual 
source of virus. 
Ismail-HH; and El-Dali-FA 1997. Solanum w/grj^w judacium 
and Capsicum annuum cv. California wonder plants, at the 4" to 6" 
and 5" to 7" leaf stage, respectively, were artificially infected with 
potato Y potyvirus, then examined at 5, 10, 15, 20 and 40 days 
post infection. Considerable differences were observed in the 
concentration of the various nitrogenous components of the 2 
hosts. Investigations showed that Solanum leaves, affected be 
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PVV had a total nitrogen content 16.8% higher than leaves of the 
healthy plants as a result of increased amino acids, ammonia, 
amide, total soluble nitrogen and total insoluble protein content. 
The maximum increase in the total nitrogen content was obtained 
at 20 and 40 days post infection, but the peptide and nitrate 
contents were low as a result of infection. In Capsicum, PYV 
lowered the total nitrogen content by 21.2% compared with the 
healthy leaves resulting from a drop in all the nitrogenous 
components but the amide and total insoluble proteins increased. 
The maximum reduction in total nitrogen, occurred 10 and 20 days 
post infection. 
Bedford et al. (1998) First identified tomato yellow leaf curl 
bigeminivirus in tomato plants in Almeria, Southern spain in 
1992. This whitefly {Bemisia tabaci) transmitted virus now 
affects tomato crops throughout South East Spain. Solanum 
nigrum collected from a field in South East Spain and exhibiting 
leaf curl symptoms, was squash blotted onto nylon membranes and 
gave a positive signal when hybridised to TYLCV-ls DNA probe. 
In laboratory tests, Bemisia labaci transmitted TYLCV-AL from 
infected tomato plants to Solniim nigrum seedlings. The virus 
could then be acquired by Bemisia labaci and transmitted back 
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from infected Solarium nigrum plants to tomatoes, inducing 
typical TYLCV symptoms. It is suggested that Solarium nigrum is 
an important host reservoir for TYLCV. 
Sarkar-S el al (1998)reported that the problem associated 
with weeds as hosts of cucumber mosaic virus (Cucumber mosaic 
cucumovirus), inducing Arabi spp.,Carclamine prafensis.Crolon 
lobatus,Draha sp., Lupinus sp.. Lychnis alba [Silene pratensis]. 
Sisymbrium sp., solanum nigrum and Stellaria meida, and tomato 
spotted wilt virus . The important of identifying which weed 
species are hosts of plant pathogens to aid the development of an 
effective control strategy is discussed. 
Mih-AM and Hanson-J (1998) reported the field samples and 
seedling of 51 leguminous forage species were tested for alfalfa 
mosaic alfamovirus (AMV) in routine monitoring of the seed 
multiplication fields of the International Livestock Research 
Institute (ILRI) Ethiopia.The virus was detected in 24 species and 
a solanaceous weed Solanum nigrum of these the following 17 
species are reported for the first time as hosts of the virus: 
Aeschynomene falcata, cenlrosema pascuorum, Chamaecrista 
rotundifolia, Desmanlhus virgatus, Desmodium intortum, 
Leucaena leucocephala, Macropfilium falcata, Cenlrosema 
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pascuorum, Chamaecrisla rutundifolia, Desmanthus virgatus, 
Desmodium intortum, Leucaena leucocephala, Macroptilium 
atropurpurem, Macroplilium lathyroicles, Macrotyloma axillare, 
Medicago truncatula, Neonolonia wighlii, Sesbani sesban, 
Stylosanlhes scabra, Trifolium calocephala, Trifolium steudneri, 
Trifolium lenbense and Vignia parkeri. The solanaceous weed 
Solarium nigrum was suspected to play a role in virus 
epidemilogy. The level of seed infection varied from 0.00 % about 
13.00%. Infectivity studies on 5 isolates of the virus revealed 
heterogeneity in prevalent AMV isolates. Two major strains were 
identified , based on the development of necrotic local lesions on 
Vigna unguiculata accessions. One of the isolates which failed to 
incite local necrotic lesions on Vigna unguiculata infected 
Physeolus vulgaris cv .Top Crop systemically. Differences among 
the isolates were also noticed in their concentration in different 
hosts as indicated by ELISA absorbance values. 
Alebejo (1999). Isolate Pepper veinal mottle virus (PVMV) 
from Physalis micraniha in Northern Nigeria. Infected plants 
exhibited leaf mottling, vien banding and blistering. The virus 
was readily transmitted from this host to pepper {Capsicum 
annuum, cv. L 5962-2) and vice versa by sap and was transmitted 
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non-persistently by 2 species of aphids (Aphis craccivora and 
Aphis gossypii), with a relative efficiency of 80 and 100% 
respectively. PVMV was also able to systemically infect Solarium 
nigrum and Datura melel. The virus was identified on the basis of 
physical and serological properties, symptoms were reproduced in 
healthy Physalis micrantha by mechanical inoculation with crude 
sap from infected Physalis micrantha. Natural infection of 
Physalis micrantha by PVMV has not been reported previously. 
Dalmon and Marchoux (2000) found that tomato yellow leaf 
curl virus (TYLCV) mainly affects tomatoes but other crops 
[paprika {Capsicum annuum), bean (Phaseolus vulgaris), tobacco, 
Lisianthus (Eusfoma gradiflorum). Zinnia, etc] are sensitive to 
some weeds, with or without symptoms, that are widely 
distributed in France can serve as reservoirs (Sulanum nigrum, 
Datura stramonium and Malva sp.). This paper focuses on the 
natural (11 species) and experimental (30 species) host plants for 
TYLCV, although, according to the bibliography about 104 
species belonging to 24 dicotyledonous families are hosts. 
Battle et al. (2000). The main viticultural production areas 
in Spain were surveyed in 1994, 1995, and 1996 for the 
occurrence and incidence of grape vine yellows diseases 
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associated to phytoplasmas. Samples from 300 plants showing 
symptoms of phytoplasma infection were collected from grape 
vine fields in the Spanish regions of Aragon, Catalonia and 
Navarra and analysed by PCR with specific primers for non-
ribosomal DNA of stolbur/Bios Noir (BN) and of flavescence 
doree (FD) phytoplasma. Nested PCR with universal primers 
p l /p7 and fu5/ru3 was also used. In the survey conducted in 1994 
and 1995 only BN/stolbur phytoplasma was detected. The 
incidence of symtomatic plants was low in five plots of Catalonia 
from 3% to 18% in 1994 and 1995, respectively and high in two 
plots of Navarra, from 60% to 80%. In the survey conducted in 
1996 the incidence of symptomic plants in Catalonia increased (6-
80%) due to the presence of FD in five plots in the North Eastern 
Catalonia. An epidemiological study was carried out in two BN-
affected plots of two regions from 1994-1997, with the 
evaluations if potential vectors and of host plants. The stolbur 
phytoplasma was found in individuals from different insect 
species belonging to the families Cicadell idae and Delphacidae. 
Some wild plants naturally infected with stolbur phytoplasma 
around the infected grape vines were: Convolvulus arvensis 
Lavandula officinalis {Lavandula angustifolla). Polygonum 
convolvulus {Fallopia convolunlus), Solanum nigrum, and Thymus 
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officinalis. The incidence of the disease in One BN-infected grape 
vine plot increased from 3.4% in 1994 to 18.40% in 1997. 
Takacs-PA et al. (2000) observed that the susceptibil i ty of 
Solarium capsicastium. Solarium comatum, Solarium dulcamara, 
Solarium luteum, Solarium malacoxylon and Solanum nigrum to 
cucumber mosaic cucumovirus (CMV-U/246),potato Y potyvirus 
strain N and strain NTN(PVYN,PVYNTN), sowbane mosaic virus 
(SoMV) and tobacco mosaic tobamovirus ( TMV-0) was 
investigated, using ELISA. Solanum malacoxylon , Solanum 
capsicastrum and Solanum dulcamara showed good resistance 
against PVYNTN (a major problem for potatoes in Hungary). 
22 

Chapter-3 
MATERIALS AND METHODS 
1. Maintenance of Virus Inoculum: 
(i) Raising of test plants 
All the plants were grown in clay pots 4" and 6" 
diameters, filled with a mixture of soil, sand and compost in a 
ratio of 2:1:1 other soil mixture was sterilized by autoclaving 
for one hour at a pressure of 20 lbs pressure and was kept 
overnight at room temperature after autoclaving. 
The clay pots were sterilized by rinsing with 4% solution 
of formation. The pots were filled with sterilized soil mixture 
24 hours after rinsing. 
Seeds were sown in 12" clay pots for raising seedling. 
The seedling were transplanted singly in a clay pots of 4" 
diameter at 2-3 leaf stage, when they were about 2 weeks old. 
For inoculations the plants were used two weeks after 
t ransplantat ion. All the plants were raised and kept in an insect 
proof glasshouse at a temperature of 20-30'^C. 
(ii) Virus cu l tu re and method of Inocu la t i on : 
The isolate of Solarium nigrum L. used in this study was 
obtained from a disease black nightshade plant. Solarium 
nigrum showing disease symptoms growing in the University 
campus, Aligarh. Culture was maintained by periodic, manual 
sap inoculation to Nicoliana tobacum L. cv. Bhopali Pakhra. 
Sap from the diseased plants was extracted by macerating 
young leaves of S.nigrum inoculated 6-8 days earlier in a 
mortar with pestle after addition of O.IM phosphate buffer pH 
7.0 and O.IM sodium sulphite. For each gm of the plant 
material 1 ml of buffer and 1 ml of sodium sulphite was used. 
Sap was obtained by squeezing the macerate through two layers 
of cheese cloth. This extract was routinely used as inoculum for 
maintaining the virus culture. The three lower most leaves were 
inoculated with the extract using the forefinger and employing 
carborundum 500 mash as an abrasive. Leaves were rinsed with 
a gentle stream of water immediately after inoculation. 
(ill) Virus assay: 
In spite of continued efforts no local lesion host of the 
virus could be found and it was necessary to make infectivity 
assays by determining the dilution end point of virus-
containing extracts on a systemic host. Nicoliana tobacum L. 
cv. Bhopli Pakra plants of the same age and height, of almost 
equal size, growing under the same conditions were used. Ten 
plants having 6 leaves each were used for inoculating each 
sample and the experiments where possible were performed 
thrice. Average of the three experiments were included in the 
results. In most cases ten-fold dilutions of the inocula were 
made and each dilution inoculated to at least ten plants. Ten 
plants were left uninoculated to serve as control. The number 
of plants infected at a dilution of 10"^ was used as a 
comparative indication of virus concentration in the various 
extracts obtained during the course of fractionation. 
iv Source of Inoculum: 
Young leaves of propagation host S.nigrum L. was used as 
a source of inoculum, prepared by macerating them in a mortar 
with pastle in O.OIM phosphate buffer (pH-7.0). For each gram 
of infected leaves 2ml. of buffer was used and the macerate was 
filled through double layered cheese cloth. The sap thus 
obtained was used as standard inoculum (SI ) . 
2, Transmission: 
(i) Mechanical 
The fully expanded leaves of the plants to be inoculated 
will be dusted uniformly with carborundum 500 mesh as an 
abrasive and the standard inoculum will be applied gently but 
firmly on the upper surface of leaves with the help of fore-
finger by keeping the other hand beneath the leaf to be 
inoculated. The inoculated leaves will be rinsed with gentle 
stream of water before the inoculum on the surface of leave 
dried up. If the rate of transmission is not promising, some 
chemical will be mixed with the inoculum so as to enhance the 
rate of transmission. Additive in the inoculum will include 
sodium sulfite, 2-mercapto ethanol, ethylene diamine-tetra-
acetic acid, sodium diethyl dithiocarbomate and thio-glycoll ic 
acid either alone or in various possible combinations if needed. 
(ii) Biological : 
Attempts will be made to find out the vector of viruses in 
the field, transmission by insects, soil, doddar (Cuscuta spp.), 
seeds, graft, nematode/s and pollen will be studied. 
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(iii) Insect transmission: 
(a) Transmission by aphids: 
Adults aphids found transmitting the disease during 
preliminary investigations were used to study virus vector 
relat ionship (non-persistent, semi persistent or persistent) . 
(b) Raising of virus free aphids: 
Viviparous adults were starved for 2,4.6 and 8 h at room 
temperature in a petridish and then placed upon a detached leaf 
of an appropriate healthy host in a petridish. The atmosphere 
inside the petridish was made humid by covering the inner 
surface of the petridish with wet filter paper. Newly borne 
nymphs were transferred to a fresh and healthy test plant. The 
aphid colonies thus developed were used as a healthy colonies 
of the virus free aphids. The aphids from one plant to other 
were transferred with the help of moistened tip of camel's hair 
brush type A No. I. Colonies of virus free aphids were raised on 
suitable host plant in cages having wooden frames. The top and 
two sides of the cage were closed by glass and the remaining 
sides were closed by wire gauge. A fluorescent tube was fixed 
in the cage to keep the aphids under long day condition to get 
the apterous (wingless) aphids. The plants were kept on a zinc-
tray and the bottom of the tray was covered with a layer of 
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moist sand to prevent the passing of the aphids through chinks 
between the tray and the rim of the cage. 
(c) Mode of transmission: 
To established the mode of transmission following 
procedure will be adopted. 
Non-persistent 
Pre-acquisit ion starvation period-1 to 2h 
Acquisit ion access period-2 to 5 min. 
Inoculation access period-24h. 
Number of aphids/plant-10 
The virus free aphids, without subjecting them to 
starvation were allowed 24h acquisit ion feeding time on 
diseased leaves. After the completion of acquisition feeding, 10 
aphids were transferred to each test plant where they were 
given an inoculation feeding period. Aphids were killed by 
spraying an insecticide (Cypermethrine 0.02% solution). The 
test plants were kept in an insect proof glasshouse to observe 
the development of symptoms. Back inoculations from the 
plants on which aphids were given inoculation feedings were 
made on a host plant. 
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(iv) T ransmiss ion by white-f i les: 
(a) Source of virus free white-flies 
White files (Bemisia tabaci Genn) collected from field 
were caged on a healthy plant N.tobacum L. cv. Bhopali Pakra 
for egg laying. After 10 days the adult were removed from the 
cage. New born white fly adults developing after 7-8 days were 
allowed further multiplication. Insect colonies so raised were 
virus free and used for transmission studies. 
(b) Handl ing of white-f l ies: 
The method described by Rathi and Nene (1974) was used 
for handling of white flies. 
(c) T ransmis s ion : 
Non-viruliferous white-flies were allowed acquisit ion and 
inoculation access period of 24h each on diseased and healthy 
plants, respectively. Cypermethrine (0.02%) was sprayed to kill 
the white-flies after inoculation. The test plants were kept for 
observation of symptoms. 
(v) Gra f t s : 
Attempts will be made for side wedge grafting. Infected 
scions will be grafted on healthy stock and kept under 
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appropriate light and humidity condition to allow successful 
union which is necessary for transmission. 
(vi) Dodder 
Seeds of dodder {Cuscuta reflexa Roxb. And C.chinensis 
Lam) were germinated on moist filter paper placed in petri-dish 
and then transferred in 4" clay pots, steril izied with formaline 
(4%) and containing sterilized soil mixture. When the dodder 
plants were about 6" long, they were trained on a suitable host 
plant susceptible to the virus and the host plants (on which the 
dodder was trained) were inoculated after one week. When the 
dodder had been established on inoculated plant, a healthy test 
plant in another pot was placed near the pot (having inoculated 
plant with dodder established on it) and the tips of the branches 
of dodder were detached, placed in the axil of the healthy test 
plant and allowed to establish there. The plants were left as 
such for about 2 months to develop the symptoms. Back 
inoculations were made on culture plant N.lobacum L cv. 
Bhopali Pakra to confirm the presence of virus. 
(vii) Soil T ransmis s ion : 
Soil around the naturally infected plants was collected 
from the field and sieved to remove roots and debris etc. such 
soil was divided into two parts. One part was filled in a gunny 
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bag and was autoclaved at 15 lbs/inch^ for one hour and the 
other part of soil was left as such and was filled in pots. 
Healthy seedlings were sown in pots containing sterilized and 
unsteri l ized soil. Plants of both the sets were kept for 
observation of symptoms in an insect proof glass house. The 
presence of virus was confirmed by making back inoculations 
of the test plants. 
(v i i i )Seed T ransmi s s ion : 
To determine seed transmission of the virus, experiments 
were carried out as follows. 
(a) Sowing on method: 
Seeds were collected from infected and healthy plants and 
were sown in autoclaved soil in insect proof glass- house. After 
seedlings emergence, the plants were observed till 5-6 weeks 
and were sprayed with 0.02% cypermethrine, an insecticide at 
weekly intervals to prevent insect infestation. 
(b) In fec t iv i ty test method: 
Leaf tissue of such plant (grown as above) were 
macerated in O.OIM phosphate buffer (pH-7.0) and the sap 
obtained was inoculated manually on the host plant N.tobaccum 
L.cv Bhopali Pakra to ascertain the presence of virus in them. 
3. Host range Studies : 
Several species of plants, belonging to different families 
will be screened for the susceptibil i ty to nightshade mosaic 
virus. Standard inoculum will be used for inoculation of all 
plants. At a time at least 5 plants of each species will be 
inoculated and the same number will be kept as a control. Plant 
at 5-6 leaf stage will be used and all the fully expanded leaves 
will be inoculated. The inoculated plant will be observed upto 
too months for the development of symptoms. The time, 
sequence and severity of the symptoms will be noted. 
Inoculated plants exhibiting no symptoms will be kept for about 
8 weeks for observation. Back inoculation will be made to a 
test plants from all the inoculated plants. 
4. Virus vector r e l a t i onsh ip : 
In order to determine the relat ionship between the virus 
and the vector, the method would depend on the type of the 
vector group involved in transmission. However, in general the 
variabili t ies including number of insect per plant, different 
preacquisit ion starvation periods, varying acquisition and 
inoculation access periods will be worked out along with effect 
of moulting of insect on various retention and latent periods in 
the vector. 
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5. Effect of different buffers on the Infect iv i ty : 
Various buffer (Phosphate, borate, citrate, acetate, 
glycine. NaOH and tris- HCl) at different pH and molari t ies 
will be used and tested to find out the most suitable one in 
which virus infectivity is retained maximum. Young infected 
leaves will be macerated in a mortar with pestle using a buffer 
(any of the above mentioned) as an extraction medium. The sap 
obtained after filtrating it through double layered cheese cloth 
will be inoculated on the leaves of host plant. N.tobacum L cv. 
Bhopali Pakra following the usual method of inoculation. All 
the buffers will be tested in the same way, and a buffer at a pH 
and molarity in which virus infectivity is higher will be 
selected and used regularly as an extraction medium for the 
virus being used. 
6. Virus concen t ra t ion in different pa r t s of the hosts ; 
To determine the virus concentration in different parts of 
the host plant, 10-15 days earlier inoculated plants will be 
uprooted carefully and washed. The plants will be blotted 
dried. Root, stem and leaf tissue will be cut separately into 
pieces. Equal amount of root, stem and leaf tissue will be 
macerated separately in mortar with pestle using a suitable 
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buffer. Sap obtained from each sample will be inoculated 
separately on a host plant using usual method of inoculation. 
7. Selection of Suitable propagation host 
To find out the suitable propagation host several plants, 
susceptible to the virus will be inoculated and showing most 
prominent symptom will be selected. A plant exhibiting 
following characters will be selected. 
(i) Rapid seed germination and fast growth. 
(ii) Short incubation period of the virus. 
(iii) Peak concentration of virus within the short period after 
inoculation. 
(iv) Absence of virus inhibitors. 
(v) More yield of infected tissue with good virus 
concentration. 
8. Biological properties: 
To determine the dilution end point, thermal inactivation 
point and longivity in vitro, methods described by Noordam 
(1973) will be employed. 
•\i 
(a) Dilution end-point (DEP) 
By adding suitable, buffer, ten fold dilutions (10"', 10'^, 
10"\ 10"\ 10"^ 10•^ 10^10"^) will be made of the sap obtained 
from infected leaves of the propagation host after 
homogenizing them in a mortar with pestle. Each sample will 
be inoculated on the leaves of host plant N.iobacum L cv. 
Bhopali Pakra following the usual method of sap inoculat ions. 
In this way the dilution at which virus loses is infectivity will 
be determined. 
(b) Longivlty in vitro 
(i) In sap-The infected leaves of the propagation host will 
be homogenised in a mortar with pestle, while using a 
suitable buffer and the homogenate will be filtered 
through two layers of cheese cloth and the sap thus 
obtained will be kept of room temperature (20-25°C). 
After every 8h interval, a small amount of the sap will 
be taken and inoculated on the leaves of host plant 
N.luhacum L cv. Bhopali Pakra. The process will be 
counted on the inoculated leaves for each interval and 
the time after which the virus losses it infectivity will 
be recorded. 
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(ii) In dried leaves- The Young infected leaves of the 
propagation host will be cut into small pieces and dried 
over anhydrous calcium chloride in a dessicator. After 
24h interval, such pieces will be homogenised, by 
using a suitable buffer, in a mortar and pestle. The sap 
thus obtained after passing through two layered cheese 
cloth will be inoculated on the leaves of host plant 
N.tobacum L cv. Bhopali Pakra. This will be continued 
upto the time, until the virus loses its infectivity in the 
tissue dried over anhydrous calcium chloride. 
(c) Thermal Inactivation point 
The sap obtained by the same method mentioned above, 
will be divided into 12 aliguots of 5ml. each and kept in glass 
vails. The glass vials will be held in a water bath in such a way 
that the sap level in the vial is below the water in the bath. The 
different aliquots will be heated at 40, 45, 50, 55 90°C, for 
ten minutes and cooled under running tap water, immediately 
after heating .Each heated aliquot will be inoculated on the 
leaves of host plant. One aliquot left of known temperature will 
also be inoculated and will be served as control. 
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9. Effect of var ious addi t ives on v i rus infect ivi ty 
To work out whether the stability and infectivity of the virus 
will be get increased, several additives (Sodium sulphite, 
DIECA, EDTA, sodium thioglycollate, mercapto-ethanol) will 
be used. Incase, the infectivity get enhanced, the most suitable 
additive will be selected and routinely added to the medium for 
virus extraction. 
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Chapter-4 
RESULTS 
1. Natural symptoms 
Naturally infected plants of black nightshade {Solarium 
nigrum L.) showed mosaic symptoms on leaves. The disease 
symptoms varied from yellowing to leaf distortion. At the 
advanced stage of infection, the infected plants showed reduction 
in leaf size and retarted growth of plant. Severely affected plants 
produced few flowers of small size (Fig. 1). 
2. Transmiss ion 
(a) By Sap 
The virus causing yellow mottling disease in black night 
shade {Solarium nigrum L.) was readily transmitted by sap 
extracted in O.OIM phosphate buffer pH 7.0 from black nightshade 
to black nightshade, Nicotiana sp. and other susceptible hosts viz. 
vegetables and ornamentals. Carborundum 500 mesh were used as 
on abrasive for sap inoculation. In subsequent studies, the 
infected Nicotiana leaves were macerated in O.OIM phosphate 
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Fig. 1. (left) Healthy Leaf of Solanum nigrum L. and (right) 
Natural symptoms on Solarium nigrum L. in 
form of yellow mosaic and leaf distortion. 
buffer pH-7.0 and the sap thus obtained were used as standard 
inoculum (SI) (Fig.2). 
3. Host range and Symptomatology 
To determine the host range of black nightshade (Solanum 
nigrum L.) virus various species and cultivars of plants belonging 
to different families were inoculated mechanically with standard 
inoculum. To ascertain the presence or absence of the virus, back 
inoculation from all inoculated plants were made on the 
N.lobaccum. L.cv. Bhopali Pakra, were the culture was 
maintained. Since, the local lesion host was absent in this virus. 
Following plants developed symptoms as described below and 
virus was recovered on back inoculation to Nicotiana lobaccum L. 
cv. Bhopali Pakra. \ 
Chenopod iaceae 
Clienopodium murale L. 
Systematic symptoms appeared after 15-20 days of 
inoculation on the newly emerging leaves in the form of light 
green and yellow area (Fig. 3). At advance stage of infection, 
plants showed deformation of leaves, reduced leaf lamina and 
retardation in growth. 
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Fig. 2. (left) Healthy leaf of Solarium nigrum L. and (right 
two leaves) showing systemic symptoms in the 
form of dark green areas, reduced leaf lamina 
and retardation in growth. 
Fig. 3. (left) Healthy leaf of Chenopodium niurale L. and 
(right two leaves) showing the deformation of 
leaves and reduced leaf lamina. 
Solanaceae 
N.tabacum L. cv. Bhopali Pakra 
Systemic symptoms appear on the newly emerging leaves 
after 20-25 days of inoculation. At advanced stage of infection the 
leaves showed reduction in size and become down ward curling 
(Fig. 4). 
Nicotiana tohaccum L.cv. J a y a s r i 
Systemic symptoms appeared after 12-15 days of inoculation 
on the newly emerging leaves in the form of light and dark green 
areas. At the advance stage of infection plants showed chlorosis 
(Fig. 5). 
Lycopersicon lycoperiscum L. var . Pusa Ruby 
Systemic symptoms appears in the new emerging leaves in 
the form of light and dark green areas. It is followed by distortion 
of leaves and some time curling (Fig. 6) may also be observed. 
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Fig. 4. (left) Healthy leaf of Nicotiana tobacum L. cv. 
Bhopali Pakra and (right two leaves) appears 
systemic symptoins on a new emerging leaves, 
infected leaf showed reduction in size and 
become downward curling. 
Fig. 5. Nicotiana tohacum L. cv. Jayasari Showing 
systemic symptoms and chlorosis of leaves. 
Fig. 6. (left) Healthy leaf of Lycopcrsicon lycopersiciim L. 
var. Piisa Ruby and (right two leaves) showed 
distortion and curling of leaves. 
. . - . . T . : " ^ : : ; -
Lycopersicon lycopersicum L. var . Sutton's Globe 
Systemic symptoms appears on the new emerging leaves in 
the form of mild mosaic. The growth of the plants is markedly 
checked (Fig. 7). 
Non Hosts 
No symptoms (systemic) were produced and no virus could 
be recovered on the back inoculation to Nicoliana tobacum L. cv. 
! 
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Bhopali Pakra from the following plant species and cult ivars. 
These plants were kept under observation for two months after 
inoculation. 
Amaranthaceae 
Amaranthus caudaliis L.cv. Red Leaved 
Gomphrena globosa L. 
Apiaceae 
Daiiciis carat a L.cv. Pusa Kesar. 
Apium graveolens L.cv white solid 
cv. White GME 
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Fig. 7. (left) Healthy leaf of Lycoperslcon lycopersicum L. 
var. Sutton's Globe and (right) showing 
systemic symptoms in form of mild mosaic. 
Coriandrum sativum L. 
Petroselenium crispum Hill cv. Imperial Curie. 
As te raceae 
Ageratum maxicanum Sims. cv. Blue Mink 
Calendula officinalis L. 
Chrysanthemum indicum L. 
C.parthenium L. 
Cosmos bipinnalus Cav. cv. Double mixed. 
Dahlia pinnala Cav. cv. Dwarf Mixed. 
Helianlhus annus L. 
Tagetes mi nut a L. 
T.erecta L.cv. Super Pelide FM 584. 
cv. Danty Marietta. 
T.pelula L. 
Xanthium strumarium Rafin 
Zinnia elegans Jacq. cv. Suttons Giant Double Mixed. 
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Brassicaceae 
Brassica compestris L. 
B.oleraceae L. var. botrytis cv. Snow Ball. 
cv. Early Market 
cv. Pusi. 
B.oleracea L. var. capitata cv. Glory 
cv. Pride of India 
cv. Express. 
B.rapa L. cv. Purple top white 
Raphanus sativus L. cv. Bombay Red. 
cv.Scarlet globe 
cv. Pusa Rashmi 
cv. Chinese Pink, 
cv. Pusa Himani 
C a r i a c e a e 
Carica papaya 
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Caryo phyllaceae 
Dianlhus caryophyllus L. cv. Double Mixed 
Chenopodiaceae 
Chenopodium album L. 
Chenopodium amaranlicolor Coste and Reyn. 
C.quinoa L. 
Beta vulgaris L. 
Spinacia oleracea L. 
Cucurbitaceae 
Cucurbila maxima Duch. cv. Large Red. 
C.Pepo L. 
Lagenaria vulgaris Ser. cv. Pusa Summer Prolific Long. 
Luffa cylindrica (L) Roem. 
CitruUus vulgaris Schrad var. fistulosus cv. Dilpasand. 
Cucumis melo var. utilisimus cv. Lucknow Sweet 
Cucumis sativus L. cv. Pointsetee SLG 
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cv. Poona Kheera 
Momordica charantia L. cv. Pooma Long Green 
cv. Cimbatore Long. 
Liliaceae 
Allium cepa L. cv. Red Globe 
Malvaceae 
Abelmoschus esculentus (L.) Moench cv. Pusa Sawani. 
Althaea rosea (L.) Cav. cv. Double Mixed. 
Papilionaceae 
Phoseolus aureus L. 
Phosculus mungo L. 
Trigonella foenum-graecum L. 
Vigna sinesis 
Lalhyrus odoratus L. cv. Mixed. 
Pisum sativum L. 
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Polemoniaceae 
Phlox Carolina L. 
Solanaceae 
Capsicum annuum L.cv. Cluster Suryamukhi. 
cv.G-4 
cv.PC-2 
cv.Trupti 
Datura metel L. 
Lycopersicon lycupersicon (L.) Karst. 
cv.Prithvi 
cv. Pusa early dwarf 
Nicotiana luhacum cv. GT-4 
Var. Samsum type Turkish. 
Nicotiana lobacum cv. Anand-2 Biditype 
cv. Plumbaginifolia Viv. 
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cv.Rustica Schrank. 
N.tobacum cv. CTRI special 
cv. Harrison's special 
cv.alata Link and Otto 
cv. clevelandii Gray 
cv. debneyi Domin. 
cv.glutinosa L. 
cv.longiflora Cav. 
cv.megalosiphon Heurek and Mueller. 
cv.occidentalis Wheeler. 
cv.palmerii L. 
Petunia hybrida Vilm. 
Physails peruviana L. 
Solanum melongena L. cv. Black Beauty 
cv. Pusa Purple Cluster. 
cv. Pusa Purple Long 
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cv. Pusa Purple Round 
Verbenaceae 
Verbena hybride L.cv. Tall Mixed. 
Properties of the virus in plant sap 
It's desirable to study some properties of a virus in crude 
sap before any work on its physico-chemical nature is undertaken. 
These studies give an idea about the stability and concentration of 
the virus in the sap. Although these studies have a restricted value 
(Ross, 1964) they are of immense help in determining the 
procedure for the purification of the virus. Tests to determine the 
thermal inactivation point, tolerance to dilution and longivity in 
vitro of Solanum nigrum virus were therefore conducted. 
Since, the local lesion host was absent in my experiments. 
The most of the experiments were performed by making different 
dilutions and using Nicofiana tabacum L.cv. Bhopali Pakra as a 
test plant. 
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(a) Dilution end point (DEP) 
The virus in crude sap was found to be infectious at a 
dilution of 10'" but none of the plants inoculated were infected at 
a dilution of 10"^ (Table-1). 
(b) Thermal inactivation point (TIP) 
The virus crude sap was found to be infectious after being 
heated for 10 min. at 60°C but was found to be inactive after 
being heated for 10 min. at 65°C. 
Thus, the thermal inactivation point (TIP) of the virus lies 
between 60°C to 65°C. 
(c) Longivity in vitro (LIV) 
The crude sap from a propagation host was obtained and 
divided into two parts. One was kept at room temperature 
(20 + 5 C) and the other in a refrigerator (4°C). Each sample was 
inoculated separately after a specific period of storage. The virus 
was found to be infective even after a storage of 96 hr at room 
temperature (20-25°C) but lost infectivity after storage for 104 hr. 
(Table-3). 
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The virus was found to be infective even after a storage of 
120 hr at 4*^ C but lost infectivity after storage for 136 hr. (Table-
4). 
TabIe-1 
Effect of dilution on the infectivity of blacknight shade virus 
{Solarium nigrum) virus. 
Dilution Number of plants inoculated No. of plant infected 
Undiluted 
10 -1 
0" 
10-^ 
10' 
10 -5 
0 -7 
0' 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
21 
18 
0 
0 
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Table-2 
Effect of t e m p e r a t u r e on the s tabi l i ty of b l ackn igh t shade 
{Solatium nigrum) v i rus . 
T e m p e r a t u r e C Number of p lan ts 
inoculated 
Number of p lan ts 
infected 
Room temp. (20 + 5°C) 
40 
45 
50 
55 
60 
65 
70 
30 
30 
30 
30 
30 
30 
30 
30 
30 
28 
25 
20 
18 
12 
0 
0 
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Tabble -3 
Effect of s to rage on the infectivity of the v i rus caus ing disease 
on b lacknigh t shade in p lan t sap at room t e m p e r a t u r e 
(20-25"C). 
Storage in hours Number of plants Number of plant 
inoculated infected 
0 30 30 
8 30 30 
16 30 30 
24 30 30 
32 30 30 
40 30 30 
48 30 30 
56 30 30 
64 30 30 
72 30 30 
80 30 28 
88 30 20 
96 30 15 
104 30 0 
112 30 0 
120 30 0 
52 
Table-4 
Effect of s to rage on the Infectivity of the v i rus causing disease 
on b lackn igh t shade {S.nif^rum) in plant sap at 10''C. 
Storage in hours Number of plants Number of plant 
inoculated infected 
0 30 30 
8 30 30 
16 30 30 
24 30 30 
32 30 30 
40 30 30 
48 30 30 
56 30 30 
64 30 30 
72 30 30 
80 30 30 
88 30 .26 
96 30 20 
104 30 20 
112 30 18 
120 30 6 
128 30 5 
136 30 0 
144 30 0 
152 30 0 
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Change in concentration of the virus in Solanum nigrum L. 
plant 
Change in concentration of the virus in Solanum nigrum L. 
plant at different periods of time after inoculation was studied. 
This study was made with a view to determine the time after 
mechanical inoculation oi Solanum nigrum L. plants when the 
virus attained the highest concentrat ion. This study would 
indicate the appropriate time when the infected tissue should be 
harvested. 
Effect of Different pH levels on the infectivity of Solanum 
nigrum L. virus 
Effects were made tn determine the most favourable pH for 
maintaining infectivity of (he virus. The Table-5 shows the results 
of infectivity measurements 1 and 5 hours after the adjustment of 
pH of the extracts at different levels. It is evident that pH 7.0 is 
the most suitable pH maintaining the infectivity of the virus. 
After an incubation of 1 hr the infectivity is not reduced at all and 
even affect the infectivity markedly. 
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Effect of pH on the infectivity of Solanum nigrum L. virus. 
pH Percent of plants infected on incubation after 
adjustment of pH^ 
1 hour 5 hours 
5.0 
6.0 
7.0 
8.0 
9.0 
30 
85 
100 
80 
5 
20 
70 
80 
25 
0 
Effect of different buffers at various pH levels on the 
infectivity of Solanum nigrum L. virus 
In another experiment, the effect of different buffers at 
various pH levels on the infectivity of the virus was compared. 
Results are summarized in Table-6. O.IM phosphate buffer pH 7.0 
was found to be the most suitable medium for homogenising the 
infected tissue as 100 percent infectivity was maintained in this 
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buffer. Only slight variations were found when pH 5.5 and 6.0 
acetate and pH 8.0 and 8.5 borate buffer were used. The result are 
not very precise due to non availabili ty of a local lesion host. 
Table -6 
The effect of different buffers at various pH levels on the 
infectivity oi Solanum ni^^rum L. virus. 
Buffer pH Percent of plant 
infected 
5.5 90 
0. IM acetate 
6.0 92 
7.0 100 
0. IM phosphate 
7.5 95 
8.0 90 
0.1 M borate 
8.5 85 
56 
Effect of ionic strength of phosphate buffer pH 7.0 on the 
infectivity of Solatium nigrum L. virus 
Efforts were made to determine the most suitable ionic 
strength of phosphate buffer pH 7.0 for maintaining the 
infectivity of the virus. Table-7 shows the results of infectivity 
measurements at different levels of molarity of pH 7.0 phosphate 
buffer. It is evident that O.IM phosphate buffer provide the most 
suitable environment for maintaining the infectivity of the virus. 
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Table-7 
Effect of ionic s t reng th of phospha te buffer pH 7.0 on the 
infect ivi ty of Solanum nigrum L. v i rus . 
Ionic s t r eng th Dilution Pe rcen tage of p lan t 
infected 
10-' 60 
O.OIM 10-2 35 
10-^ 10 
lO"* 0 
10-' 80 
0.05M 10-2 60 
10-^ 30 
10-'' 0 
10-' 100 
O.IM 
10-2 70 
10-^ 20 
10-^ 0 
10-' 70 
0.15M 10-2 50 
10-^ 10 
10-" 0 
10- 50 
0.2M 10-2 35 
10-^ 10 
,0-^ 0 
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Transmission 
Transmission by aphids 
Transmission studies were done using the aphids. Aphis 
gossypii Glov., and Myzus persicae Sulz. Nymphs from healthy 
colonies were starved for 30 min and were then allowed different 
acquisition feeding time on young plants of Solanum nigrum plant 
inoculated 8 days earlier. The time of acquisit ion feeding allowed 
ranged from 5 min. to 24hr. Aphids were then removed from the 
plants and allowed to feed on healthy Solanum nigrum plants. 
Time of inoculation feeding allowed ranged from 5 min to 24hr. 
After the termination of inoculation feeding aphids were killed by 
dimencron spray. No successful transmission was ever recorded in 
any of the experiments performed with the two aphid species 
used. In all the probability A.gossypii Glov., and Myzus persicae 
are not vectors of Solanum nigrum. 
Transmission dodder 
Cuscuta reflexa Roxb. was used in attempts to transmit 
diseased Solanum nigrum plants to healthy ones. In three 
experiments performed at different of Solanum nigrum L. virus by 
dodder was successful. None of the plants showed any symptoms 
and no virus could be recovered on back inoculation to systemic 
host. 
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Chapter-5 
DISCUSSION 
By going through the review of l i terature it has been 
revealed that no virus has been reported as such on black night 
shade but the plant is used as a differential host by different 
workers. The isolate obtained from black nightshade have a 
restricted host range into a families Chenopodiaceae and 
Solanaceae. The virus isolated from the host infect only the 
host plant of family Chenopodiaceae i.e Chenopodium quinoa 
the symptoms produced on the leaves were observed in the form 
of vein clearing followed by mosaic, mottling and deformation 
of the leaves. While; on Nicotiana lobacum two different 
cultivars jayasri and Bhopali Pakra were found to be infected 
by the isolate of black nightshade systematically. About 92 
species of plant distributed in various families were inoculated 
but only a few plants found to be were infected systematically 
no local lesion host were found of this virus on any host. 
Since the virus on black nightshade has a dilution end 
point 10"'' and thermal inactivation point of 60'^C and longivity 
in vitro of 96 h which come close to the virus reported by 
Verma and Lai (1967) on brinjal. But the present isolates did 
not infect brinjal at all so it can't be spaculated a strain of 
brinjal mosaic on brinjal mild mosaic reported by Naqvi and 
Mahmood (1976). I am unable to place the present virus in any 
group without the detailed studies of the isolates which 
required electron microscopy, serological studies e.g. ISEM, 
and of course if possible PCR etc. 
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